In vitro and in vivo evaluation of enoxaparin removal by continuous renal replacement therapies with acrylonitrile and polysulfone membranes.
Enoxaparin is a low-molecular-weight heparin for which the degree of elimination through hemofilters during continuous renal replacement therapy (CRRT) is not well established. The elimination of enoxaparin by CRRT, using acrylonitrile (AN69) or polysulfone (PS) membranes, was studied in vitro and among critically ill patients. In vitro procedures were carried out using Ringer's lactate, bovine albumin-containing Ringer's lactate, or fresh human plasma as enoxaparin vehicle, using AN69 or PS membranes, and following continuous veno-venous hemofiltration (CVVH) or continuous veno-venous hemodialysis (CVVHD). Prefilter and ultrafiltrate samples were collected over 60 minutes. All procedures were carried out in triplicate. Patients undergoing CRRT entered the in vivo study. Enoxaparin was administered subcutaneously once daily. The sieving coefficient (Sc) and saturation coefficient (Sa) were calculated as the relation between anti-factor Xa activity in simultaneously collected dialysate/ultrafiltrate samples and plasma samples. Mean Sc (for CVVH) or Sa (for CVVHD) values in the in vitro procedures ranged from 0.16 to 0.57. Sc values during CVVH were significantly higher than Sa values during CVVHD in the Ringer's lactate procedures for both membranes (AN69 membrane, P = 0.014; PS membrane, P < 0.001) and in the plasma procedures with the PS membrane (P < 0.001). Six male and 2 female patients (all white) participated in the in vivo study. Their mean body weight ranged from 55 to 80 kg, and their age ranged from 71 to 82 years. In patients, Sc or Sa achieved values between 0.26 and 0.67. No significant differences were found in vivo in the permeability of the 2 membranes to enoxaparin. In these studies, the Sc and Sa values suggested that enoxaparin passed through AN69 and PS membranes during CRRT. Further pharmacokinetic and clinical studies are needed to determine whether a dose adjustment for enoxaparin is needed for patients undergoing CRRT.